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Abstract of JP2001 156004 

PROBLEM TO BE SOLVED: To improve 
uniformity of plasma density on a substrate 
by suppressing the occurrence of standing 
waves, at film forming or etching treatment 
on the substrate with energizing a process 
gas which is made in to a plasma using 
microwaves. SOLUTION: An expanded- 
diameter section is formed by expanding 
one end side of a waveguide, and a 
dielectric substance is provided in the 
expanded- diameter section, in such a way 
that the substance is made to face opposite 
a substrate housed in a vacuum vessel. 
Then a conductive film thinner than a skin 
film, for example, a metal film having a 
thickness of about 1 &mu m is formed on 
the substrate-side surface of the dielectric 
substance. A microwave, passing through 
the waveguide reaches a the conductive 
film through the dielectric substance and an 
evanescent electric film passes through the 
conductive film and ionizes the process gas 
into a plasma. Since this electric field is not 
reflected, standing waves are hardly 
generated. 




Data supplied from the esp@cenet database - Worldwide 



file://C:¥koho¥EPOV3¥JP2001 1 56004.Bib.html 



2005/02/03 



iiiiiDiiiiuiiiiniiH 

US006622650B2 

(12) United States Patent (io) Patent No.: US 6,622,650 B2 

Ishii et al. (45) Date of Patent: Sep. 23, 2003 



(54) PLASMA PROCESSING APPARATUS 

(75) Inventors: Nobuo Ishli, Osaka-fu (JP); Yasuyoshl 
Yasaka, 5-107, Sudome, Kohata, 
Uji-Shi, Kyoto-Fu (JP) 

(73) Assignees: Tokyo Electron Limited, Tokyo-To 

(JP); Yasuyoshl Yasaka, Kyoto-Fu (JP); 
Makoto Ando, Kanagaw-ken (JP) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 103 days. 



(56) 



JP 
JP 
JP 



References Cited 

U.S. PATENT DOCUMENTS 

6,192,828 Bl • 2/2001 Takahashi et al 118/723 E 

6,357,385 Bl * 3/2002 Ohmi et al 118/723 AN 

FOREIGN PATENT DOCUMENTS 

2- 81434 A * 3/1990 H01L/21/31 

3- 68771 3/1991 

2000-273646 A • 10/2000 C23C/16/511 



* cited by examiner 



(21) Appl. No.: 09/726,050 

(22) Filed: Nov. 30, 2000 

(65) Prior Publication Data 

US 2001/0036465 Al Nov. 1, 2001 

(30) Foreign Application Priority Data 

Dec 2, 1999 (JP) 11-343148 

Nov. 30, 1999 (JP) 11-339748 

(51) Int. CI. 7 C23C 16/00; C23C 14/00; 

H05H 1/00 

(52) U.S. CL 118/723 MW; 118/723 AN; 

156/345.41; 204/298.38 

(58) Field of Search 118/723 MW, 

118/723 ME, 723 MR, 723 MA, 723 E, 
723 AN; 156/345.41, 345.42, 345.47; 204/29838; 

438/726, 706, 711; 427/575, 569, 585 



Primary Examiner — Pa rviz Hassanzadek 

(74) Attorney, Agent, or Firm — Finnegan, Henderson, 

Farabow, Garrett & Dunner, LLP 



(57) 



ABSTRACT 



A plasma processing system may include a vacuum vessel, 
a substrate table arranged in the vacuum vessel, and a 
radio-frequency power supply system for generating higb- 
frequency waves. A waveguide may be provided for guiding 
high-frequency waves into the vacuum vessel, and a dielec- 
tric member may be arranged at an end portion of the 
waveguide. The plasma processing system may also include 
a conductive film arranged on the dielectric member and 
facing the substrate table, wherein the conductive film may 
have a thickness smaller than or approximately equal to a 
skin thickness of the conductive film. 

5 Claims, 17 Drawing Sheets 



133b 



132 



M 



z 

s 

X 




CENTER OF WAFER 



19 


mi 


ii 


in 


ii 


11 


HI 


1110 


it mil am n 


in 


US006823816B: 





(12) United States Patent ao Patent no.: us 6,823,816 B2 

Ishii ct al. (45) Date of Patent: Nov. 30, 2004 



(54) PLASMA PROCESSING SYSTEM 

(75) Inventors: Nobim Ishll. Osaka-fu (JP); Yasuyoshi 
Yasoka, 5*107, Sudome, Sudomc, 
Kohata. Uji-Sbi, Kyoto-fu (JP) 

(73) Assignees: Tokyo Electron Limited, Tokyo-to 
(JP); Yasuyoshi Yasaka, Uji (JP); 
Makoto Ando, Kawasaki (JP) 

( * ) Notice: Subject to any disclaimer, the term of this 

patent is extended or adjusted under 35 

VS.C. 154(b) by 0 days. 

(21) Appl. No.: 10/642^68 

(22) Filed: Aug. 18, 2003 

(65) Prior Publication Data 

US 2004/0069229 Al Apr. 15, 2004 

Related VS. Application Data 

(62) Division of application No. 09/726,050, Bled on Nov. 30, 
2000, now Pat No. 6,622,650. 

(30) Foreign Application Priority Data 

Nov. 30, 1999 (JP) 1L339748 

Dec 2, 1999 (JP) 11-343148 

(51) Int. CI. 7 C23C 16/00; C23C 14/00; 

H05H 1/00 



(52) U.S. 0 118/723 MW; 1118/723 AN; 

156/345.41; 204/298.38 

(58) Held of Search 118/723 MW, 

118/723 AN, 723 ME, 723 MR, 723 MA; 
156/345.41, 345.42, 345.47; 204/298.38; 
438/726, 706, 711; 427/575, 569, 5 

(56) References Cited 

U.S. PATENT DOCUMENTS 

6,347,602 B2 * 2/2002 Goto et al 118/723 MW 

6,357,385 Bl * 3/2002 Ohmi ct aL 118/723 AN 

FOREIGN PATENT DOCUMENTS 

WO WO 9£V33362 Al * 7/1998 H05H/V46 

* cited by examiner 

Primary Examiner — Parviz Hassanzadch 

(74) Attorney, Agent, or Firm— Finnegan, Henderson, 

Farabow, Garrett & Dunner, L.L.P. 

(57) ABSTRACT 

An electromagnetic wave absorber (4) of a material that 
causes a large dielectric or magnetic loss is disposed so as 
to surround a region between a high-frequency wave trans- 
mitting window (3) and an antenna (32) to suppress the 
formation of a sanding wave by suppressing the reflection of 
microwaves. 
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